Abstract
Introduction
immobilized cells [4] . Upgraded and pretreated molasses are the most economical source of carbohydrate for ethanol 55 fermentation [9] . Molasses contained reduced polymeric sugars that can further be treated to 56 form monomeric fermentable sugar by diluted acid; glucose is the predominant sugar produced 57 from the pretreated sucrose in raw carbon resources [11] .
59
The growth of organism is strongly influenced by medium composition and the ethanol 60 production is cell dependent. Thus optimization of growth media composition and cultural 61 parameters is the main task in a fermentation process [12] . To meet the optimal cell growing 62 demands, it is necessary to improve the performance of the system and thus increase the ethanol 63 yield without increasing the cost of production [13] . Limitations of one at a time parameter Table 1 94 Growth measurements (Cell optical density) 116 In batch fermentation, about 30-35% of carbon source is converted to cell population while 117 ethanol yield is 50% of carbohydrates [21] . The remaining sugar source is used for ATP 118 generation and cell maintenance. Cell optical density was monitored to determine cell growth 119 and samples were drawn in every 2 h time interval. Sample size of 1 ml was drawn from the 120 inoculated medium for analysis of cell growth and substrate utilization. (<0.0001) indicated that the model terms were significant (see Table 2 ). The accuracy of the fit Table 2 213 214
The three dimensional response surface plots are presented in Figure 2 to illustrate the main and an inhibitory effect, which consequently resulted in decreases of CDW and ethanol production.
304
The effect of media pH variation for ethanol production was also investigated. [21] . At pH value of 5.6, maximum ethanol production was achieved (Figure 3c ). Final pretreated sugar concentration, g/L 1025 
